Carcinoma-in-situ This is commonly seen adjacent to or in association with established bladder tumours. When it exists as an isolated finding accompanied by clinical symptoms it is a condition both difficult to treat and of sinister prognostic significance as can be seen from Table 6 . 
Conclusioni
Epithelial tumours of the urinary bladder show a wide range of clinical behaviour. At one end of the scale are the highly malignant tumours causing death within a short period of time; conventional treatment ofsuch growths may produce palliation, but does not appear significantly to affect survival. At the other extreme there are tumours of low malignancy showing only focal invasion, or no demonstrable invasion at all. Such tumours tend to be multifocal in distribution and to recur after treatment. They can, however, usually be kept in check by fulguration, or resection, unless they become either too extensive for purely local treatment, or a malignant, rapidly invasive tumour supervenes.
Although there are certain markers which may indicate a change in the nature of the bladder epithelium we have no sure way of predicting the occurrence of a malignant neoplasm during the course of a recurrent bladder tumour. Nor have we any way of assessing which tumours will respond well to radiation and which will not.
The surgeon who treats bladder tumours must always bear in mind the fact that analogous -tumours may arise at any time from the transitional cell lining of the remainder of the urinary tract. The strategical approach to the treatment of bladder tumours demands much more than surgical dexterity or operative technique. Geographical pathology, comparative pathology, epidemiology, biochemistry, as well as the more recent aids to diagnosis all have a part to play in the treatment of the disease. There are four approachesthrough studying the external environment, the internal environment, the multiplicity of lesions and the factors affecting infiltration.
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External Environment
The external environment has been held responsible for a proportion of bladder tumours which has varied from 10% to 30%, and this factor has been developing in importance over the last few years. Many years ago aniline factories were believed to cause some bladder tumours, but now the field has expanded to include the rubber industry, the cable industry, possibly the plastics industry, and certain parts of gas works; rat catchers, laboratory technicians and sewage workers may also be exposed to risk, with suspicion pointing to others such as hairdressers and leather workers. Apart from exposure in the course of employment, other environmental factors are beginning to be reported. Abusers of analgesics containing phenacetin, phenazone and caffeine are reported to develop nephropathy and, in addition, tumours not only of the upper urinary tract but of the bladder (Angervall et al. 1969 , Bengtssom & Angervall 1970 . Along certain rivers in Yugoslavia there is a geographical distribution of tumours which does not correspond exactly with the areas of endemic Balkan nephropathy (Petrovic 1972). In the veterinary sphere, Section ofOncology with Section of Urology 287 cows develop tumours from eating a type of bracken, the active carcinogen in this case being a relatively small chemical, which could be transmitted to humans via cow's milk (Pamukcu & Price 1969 , Evans et al. 1969 ). The fact that both bladder and ureteric tumours appear to be increasing in frequency all over Europe suggests some common environmental factor as a possible cause. The most effective way of preventing bladder tumours is to identify etiological factors and try to control them.
Smoking has been suggested as an environmental factor; heavy smokers may also have a worse prognosis and a higher recurrence rate than non-smokers (Anthony & Thomas 1970 , British MedicalJournal 1972 .
Internal Environment
The urinary tract has one unique property: the whole of the collecting system is bathed in urine, the internal environment, which can be collected for biochemical study. Changes in this environment have been reported by many centres. The metabolites of tryptophane, some of which are believed to be carcinogenic, have been found in excess in patients with tumours (Brown et al. 1960 ). It has also been suggested that smoking could result in an increase in these metabolites: using a technique of chemoluminescence, differences have been reported in the urine of smokers and non-smokers, between controls and patients with tumours (Schlegel et al. 1969) . Ascorbic acid has been suggested as a possible prophylactic.
The ability to collect the immediate environment of tumours has resulted in the development of two separate diagnostic methods: first, exfoliative cytology and, secondly, the recognition of markers such as carcino-embryonic antigen which is produced by the tumour, and when found in excess in the urine of male patients is almost diagnostic of neoplasia somewhere within the urinary tract.
The exfoliative cytology technique has two functionsto screen men who have been at risk, especially 'high risk' where there has been an appreciable and well recognized exposure; and as a diagnostic aid in patients with symptoms. Since there is a form of bladder neoplasia which presents as a sterile cystitis, and on occasions can be mistaken for tuberculosis, the recognition of neoplastic cells can be diagnostic and time-saving. Soluble swabs can be used to take smears of both bladder and urethral mucosa; the deposit, after the swab has dissolved, may reveal obvious neoplastic cells (Trott 1970, personal communication) .
Recent work on carcino-embryonic antigen may be of value in diagnosis; false positives are rare except when the urine is contaminated (Hall et al. 1972) . A fnew approach to treatment is heralded by study of antigen formation, of cytotoxic lymphocyte stimulation, of a blocking factor which may prevent lymphocytes attacking a tumour, and of ability of lymphocytes to crossreact and kill not merely the tumour of their host but other urothelial tumours as well. The surgeon must be aware of these developments, especially if there is any chance of altering these reactions by premature or injudicious surgery.
Multifocal Disease
The increasing incidence of tumours of the ureter throughout Europe suggests either that there is a real increase in the disease, or that more cases are being diagnosed, perhaps due to improved facilities, or to the longer survival that is now expected once a urothelial tumour has been identified. Twenty years ago bilateral tumours of the upper tract were considered to be rare, but such lesions are now being recognized more frequently. Not merely are bilateral transitional cell carcinomas being reported but tumours of the renal parenchyma in coexistence with tumours of the renal pelvis. Lesions of the upper tract do not always precede neoplasia of the lower tract, nor are lesions of the urethra a consequence of urethral instrumentation. Tumours may develop at multiple sites simultaneously, or they may affect the urinary tract in any order and over a very long time interval; a tumour of the renal pelvis may be followed years later by a tumour of the bladder, or a bladder lesion treated by cystectomy may be followed by lesions of the renal pelvis many years later. Bilateral ureteric lesions, following cystectomy, tend to develop after a shorter period, possibly indicating a more active stimulus. Although nephroureterectomy has been the conventional operation for tumours of the ureter there are occasions when it is too radical, either because there is a single localized lesion in the ureter, or because there is evidence of disease in the opposite kidney. Paradoxically there are also times when nephroureterectomy is too conservative an operation, when the bladder and urethra are also involved in tumour, and a complete clearance of the lower tract is required.
Lesions of the urethra occur in the form of a wide field change with a gradual transition from normal epithelium to a thickened hyperplastic and eventually neoplastic carcinoma-in-situ. Should there be a lesion of the prostatic urethra, conventional cystectomy, cutting through the apex of the prostate, may spill cells into the wound; this can be prevented by cystourethrectomy. Because of the very close proximity to the large vascular spacesein the anterior urethra local surgery, i.e. diathermy, may well disseminate tumour into the blood stream. Lesions of the anterior urethra, because of the risk of invasion of the corpora, should always be treated by urethrectomy. If the corpora are invaded, amputation of the penis is at best a palliative procedure, since these patients already have blood-borne metastasis.
Infiltration
Infiltration may occur in the natural course of the disease, or it may be precipitated by surgical intervention. Implantation of cells in the wound after open surgery is a well-known hazard, and an argument against conservative surgery. The risk can be minimized either by a short course of radiotherapy before opening the bladder (1000 rads), or by taking extreme care, by packing off the wound, washing the wound with distilled water, but especially by careful handling of tumour, enclosing it in modified Fergusson's cup forceps. Dissemination can also occur after endoscopic surgery. Perforation of the bladder, or extravasation of urine, if there is still residual tumour in the bladder, may be followed by extensive retroperitoneal malignant fibrosis, or even a mass in the immediate perivesical tissues. It is possible that incomplete destruction of a tumour, with opening up of tissue planes and exposure of vessels, lymphatics or bare muscle, can also result in iatrogenic dissemination.
Radiationi
Radiation may cure some patients, but it is not the panacea. One treatment modality is to combine radiation with surgery: limited radiation is used to shrink the tumour, reducing its potential for dissemination, and radical surgery is performed as a planned procedure one month later. This approach has few complications, a greatly reduced operative mortality, and an increase in length of survival compared with similar series where radiation or surgery are used alone. Some infiltrating tumours will disappear after 4000 rads, but it is exceptionally difficult to recognize these lesions cystoscopically, and to differentiate between residual tumour and the necrosis seen after radiation.
Response to radiation may be considered briefly under four headings. (1) Complete disappearance of the tumour; certain infiltrating tumours may disappear completely after 4000 rads, indicating a high radiosensitivity, but it is also possible that these patients may develop new tumours over a period of years, either in the bladder or in other parts of the urinary tract.
(2) The tumour may undergo regression so that the lesion becomes purely mucosal or submucosal, and may remain in this state for many months; eventually, however, activity returns to the tumour and infiltration begins once again. (3) Tumour growth appears to be arrested and no further obvious growth takes place. (4) There may be complete failure to arrest the development of the tumour, which proceeds relentlessly without apparent remission. With complete disappearance of tumour, surgery may or may not be unnecessary; with regression or arrest of tumour, either planned or salvage surgery has a useful contribution to eradication of the disease.
Pressure Treatment
Recent reports by Helmstein of Stockholm (1972) have suggested that yet another and novel method can be employed to treat bladder tumours. This treatment, known as pressure treatment, aims to raise the intravesical pressure to above the diastolic blood pressure, thus producing a relative ischaemia of the tumour. Helmstein believes that compressing the relatively new and soft blood vessels to the tumour can produce anoxia in the tumour, which will result in complete necrosis. With his collaborators he has been able to demonstrate in his own series that this method of treatment can produce complete disappearance of tumour over a period of several years. Multiple superficial tumours may require several treatments. Infiltrating tumours can, however, also disappear, with no subsequent trace being found either at biopsy or at post-mortem examination. Helmstein and his collaborators have also shown that this production of anoxia in the tumour results in stimulation of cytotoxic lymphocytes, and that the mechanism of tumour control may not be entirely by anoxia but also by producing some immunological response (Helmstein 1972) .
